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A15STRACT
‘1’llc  Advanced Spaccbomc  “1’hcmal  and lhnission  Reflection Radiometer (A S’1”1 ;1<) is a high-
spoti:~l-rcs(~llltiol~  multispcctral  image.r schcdulcd  to fly in }larth orbit m the first platform of
NASA’s llar[h Observation Systcm (I1OS-AM 1 ) in mid- 1998. The instrunlcnl  will have tbrcc
bands in the visible and near infrared wi[h 1 S-m spatial rcsolu[ion,  six bands in the shor[wavc
infrared with 30-nl  spatial molutim and five bands  in the thcmal  infrard with Ml-m spatial
rcsolu[ion.  There will be an additional, aft poinlillg,  band in the near infrared with 1 S-m spa[ial
rcso] u[ion t bat will pmvidc san~c-orbil  slum data when combined with the corrcspondi ng nadir
viewing band. “J’hc AS’1’JIR  instrument is hcing  built  by the. Japanc.se. Gove.mmc.nt based on the
scientific requirements of the AS’J’f;R scicncc  team. ‘1’his international team of scicnlisls  will also
be responsible for the dcvclopmcn(  of al~orithms  for data uxluction  and analysis. AS”l’JI1{  will bc
able, to ad(ircss a variety of scicnm  objectives identified by the 1;0S global change program.
AS’I’1 i]{ will provide surface tcmpcraluws and cmissivit  y estimates, surface rcflcctcd radiances and
digital clcvalion  mdcls al a spatial scale that will allow dclailcd  procc.ss studies.

1NTROI)UCTION
‘1’hc Advance.d Spaccbmmc ‘J’hcrmal limission and Reflection Radiomc[cr (AS1’ER) is a high-
s[~ati:ll-rcsollltioll  multispcctral  imagcr  currently sclmdulml to Jly in I1arlh orbil in mid- 1998, on the
firs[ platform of NASA’s }{arth  observing S ystcm (110S- AM 1 ). “1’hc instrument will have three
bands in the visible and near infrared (VNIR) spectral range (().5- 1.0 ptn) with 1 S-m resolution,
six bands in the shortwave infrared (SW] R) spcc(ral  range (1 .(1-2.5 pm) with M)-m spatia]
rc,solu{ion, and five bands in the thermal infrared (“1’IR) spectral range (8-12 pm), with X)-m
resolution (Kah]c, ct al., 1 991; Yamaguchi,  et al., 1993).  An adciitiona]  backward viewing
tclcscopc wi[h a single band in the near infrared with 1 S-m spatial resolution will provide the
capability, when combined with Ihc nadir viewing dcmcnts,  for same-orbit stereo data.

‘1’hc instrument is being provided by the Japanese Government under the Ministry of
Intcma{ional  I’radc.  and industry (Ml’]’]). ‘J’hc AS’1’IIR  pmjcct is in~plcmcntcd  through tbc Jlarth
RCSOUJCCS Satclli[c I>ata Anal ysis Center (I IRSl~AC)  and the Japan Resources obscrva[ion  Systcm
Or~,anization  (JAROS), which arc nonprofit organizations under the control of M1’1’l. JAR(X is
rc.sponsib]c  for the dcsij:n and dcvc]opmcnt  of the AS’1’J;R  ins[l”unlcn(,  which wil] bc carried OU1
tbc Nippon ];lcctric  COmpany  (N}K;),  the h4itsubislli 1 Hcctric  Corporation (Ml;1 ,C()), 1 ~lljitsu,  and
I litwhi  undc.r contracts with JAR(N.

‘l”hc ASrl’liR scicncc, team is an il~l~’rl~:iti(~l~tll  team of Japmcsc,  American, l;JtHIch,  and

Australian scientists. ‘1’hc team participates in the definition of the scientific rcquircmcnts  for
AS’l”liR,  in the dcvclopmcnt of algorithms for data reduction and analysis, and in calibration,
validation and mission planning.

S C I E N C E  ONJ 14:CTI  VES
AS’J’I;R  is the ml y high-spatial resolution surface in~agcr  on 10S-AM 1. As ii result, tlmc arc a
variety of unique scicncc objec[ivcs that the instrument will bc ab]c to address. “J’hc. main
contributions to the 110S global  change studies will IN in providing surface tcmpcraturcs, surface
cmittc.d and rcflcc~cd  ra(iiances,  and digital elevation modds (lIIIMs)  a( a spa[ia] scatc (bat will
allow dc(ailcct  surface s~udic.s  to bc conducted.

‘J’I]c multispcc[ral  thermal infrared da[a will jwovidc information to enable scparatim  of tl)c
bl”i@lllCSS lCIl]pCIW(UJ”C  into SUJ”f:lCC  k i n e t i c  tclllpcI’iltul”c [11](1  ]1111(1  SU~faCC  SpCC[JW]  CJ]liSSiVit~,

withoul  havinp  to make such broad assum~tions  abml[  lhc surface cmissivitv  which wcxc rcouir~xl
k. ,

in the past when using broadband thermal ima~i ng lIsII”lll]”ICJ)lS.  ~’hc ‘(lC1’iVCd  ]and Sl;~faCC



,

.
tctllpcrattlrc  data }lavczlllpliciltiol] sil]stl](lics  ofslllfilccc l](`rgyiill(l  w:lt~;r h:il:tllcc:ls  rc(]l]irc(ll)y
Climate, Wctlthcl,  and biogcochcnlical  mo(lcls. “1’hcycan  bcuscd to aidin tllc(]tl;ltltificatiollof
evaporation and c.vap(~tr:~llspirali(~ll , and the interactions bctwcm  vcgctalion,  soils, :ind the
hydrologic cycle. Tcmpcraturc  data will also be. USC(I  in the monitoring and analysis of volcanic
pmccsscs. Ilay anti night tc:]ll]~cr:ltlllc:(l:it:i  will bc used tocstimatc thcrma] inertia asan aid to
stll.fi~ct~ colllposiliollal”  mapping.

‘I”hc cxtcnsivc  wavclcng(h covcrag,c combined with same-orbit stcrcm capability will
con[ributc to surface compositional, structural], and :cot~~()~<i]]]c}l()gic:ll  mapping objectives. “J’hc
VNIR, SW]]<, and “I’ll<  bands have all bcc.n chosen for usc in surface compositional mapping.
Soil mapping can contribute to a knowlcclgc  of long-term and short-term changes in soil
charac[crislics and quality. ‘1’hc IIigll-sp:iti;ll-rcs{)llltiorl  dala will conlritmtc 10 the knowledge of
ctcforcstation  and land-use change, sca lCVCI change, coasla]  erosion, palcoc]imatc,  and Ihc
distribution of mineral rcsourccs.  “1’hcsc  (lilt ;I can also bc used to hdp monitor and understand how
episodic proccsscs such as rainfall, runoff, dus[ storms, earthquakes, and volcanism modify lhc
llalth.

110S AM-1 will carry two other surface.  inm:ing  instruments in addition to AS’1’I;R. “l”hcy
arc the Mul[i-ang]c  imaging Spcctro-l<:l(li(~}~)clcl.  (MIS]<) and the h40(lcl.:lttt-I<csol~  lti(~l~”  imaging
Spcchxmlc~cr  (M ODIS). 1 ligl~-sp:l[i:ll  -rcsol~ltiol~  data from AS”l’lil<  will bc uscxi  to study  in more
detail thmc quantities and proccsscs  such as the surface properties, dcmcnts  of the surface energy
and water balance, and cloud propcrlics that arc monitored globally by h401>l  S andor MISR at a
moctcratc  resolution. Data from h40111S and h41 S1< will bc used to help with the atmospheric
corrcdion  of ASI’I 0< data.

IN ST RLJMENT  IJI;SC1?I1’T1  ON
AS’J’l Hl will pmvidc data in the three spcciral regions using three separate radiometer subsystems.
These arc the visible and near-infrared (VNIR) subsyskm  being provided by N1;C, the shm’1
wavelength infrared (SW] R) subsys[cm  provided by h41 il CO, and the thcrma] infrared (’1’11<)
subsystcm provided by I;lljitsu. ‘1’hc  i n s t r u m e n t  b a n d  JNISSCS, radiomctric  accuracies, and
radiomclric and spatial resolution arc given in “J’at)lc  1. ‘1’hc VNIR inclu(ics  a separate, singlc.-
spectral-band (().76-().86 pm, channc.] 311) radiometer inclined backward at an angle of 27.6° to the
other sensors to provide a 1 S-m same-orbit stcrcosmpic  imaging capability. A wide dynamic
range and multiple gain sctlings will help ensure. us~~ful data for a variety of illv(:stig,:itiolls.

TAIII.H  1. ASTICR INS’I’RIJM1;NT l\ANIM

Wavelength Radiomchk Radiomclric Spatiat
lmn(l r a n g e  (llln) a c c u r a c y .._ resolution rcso]ut ion
VNIR
1 0.52- ().60 +4% <().5% 15111
2 ().63 -0.69 LW, <().5% 15111
3 0.76- ().86 j4% <().5~, 15 m
SWJR
4 1.60-1.70 i4% <().5% 30 m
5 2.145-2.185 34% <] .~y(, 30  m

6 2.185-2.225 1! 4 % s].~y(, 30 m
7 2.235-2.285 ~4% <].~y(, 30 m
8 +4%2.295-2.365 _ g .()% 30 m
f) 2.36-2.43 ~ 4% <].~% 30 m

“J’lR

1 0 8.125-8.475 1 -3K* <().~K go n~
11 8.475-8.825 1 -3K* <().~K 90 m
12 ~.925  -9.275 1 -3K* <().~K (x) n)
13 10.25- 10.95 1-3K* <().~K go ]~1

10,95-11,65 I-3K* <(), ~K 90 n] . . . .— .—. —. .——.. —. -. —.——
i:] K for “I’ =. 270-340K
Stereo WJ 1 ratio 0.6



I’hc swath width for all lhrcc syslcms is 60 km. “J’hc AS’1’IIR inslrumcnl h~S a crossmck
pointing capability of *8.5S0  for the SW]]{ and “1’11{ subsystems, and ~ 24° for the VNIR
subsystcm. ‘J’his  gives crosstrack observing ranges on the ground  of approxima[cl  y i] 36 km and
3t43  km rcsp~ctiv~] y, ~ns~ll”ing  t]l:l[  :ul y p(lint  On LllC gl(~bc.  wil ] b~ accessible at least OnCC CVCIy  16

days for the SWIR and 1’11<, and once every five days for the VNIR. 1 Iowcvcr,  in most instant.cs,
all three radimnctcr  systems will imag,c the same 60 km ground swath.

O1)lCRATIONS
lns[rumcnt  and spacccl  af[ rcsourccs arc allocated 10 support an 8% average duty cycle, which
CO~l”CSpOll(k t O OVCI”  700” 60X60” km SCCHILIS/&ly  . AS-l’];]< data will bc acquired and prmcsscci
according to sJ]cciiic user rcquircmcn[s  identifying acquisition time, gain, wavclc.ngth  region, and
data p]<oduct. in addition, ASrl’liR  has the goal of obtaining a cloud-free data SCL for the c.ntirc
Eatlh’s land surfidcc  by the cmd of its five-year mission. ‘1’his global data set will cover all AS1’13R
wavclcnglh regions. Users will bc able to rcqucs[ that data products, of local and regional extent,
bc made from the global data set. 7’lw SMCO capabi]i(y  will bc usc(i  10 gcncratc high-resolution
digital clcvatims  mo(icls  (DI{MS) in sclcctd rc~ions. observations will also include silts
involving IIigllly-coorcl  illatc(l  field cxpcrimcnts  with simultaneous ground and aircraft
mcasurcmcnts,  targets of opportunity such as volcanoes and n]tljot’  wcalhcr  c.vcmts, and
observations of clouds  m a local 10 regional scale.

I)ATA I’I{OI)UC’1’S
‘1’hc basic geophysical data products 10 bc produccld  from AS”]’] H< data arc surface cmit[cd  and
rcflcctcd mdiancc, surface tcmpcraturc, cmissivity and rdlcclancc,  and digital elevation models
(DILMs).  “J”hcsc  along  with Soil Rrightncss Index (S131), l}cr]>c.ll(iict)l:~r  Vegetation lndcx  (PV1),
Normalized l)iffcrcncc  Vegetation lndcx  (NIIV1), a polar cloud and sca icc map, and auxiliary,
intcmcdiatc,  and browse products arc AS”l’l;I<’S statl(iar(i  ]nmiuds  [hat will hc rca~iy  at launch. 1[
is currcntl  y planned that nms[ algori thnls wili bc dcvcl  opd joi n(] y by American anti Japanese team
n~cmbcrs. All stan(iarci dam pmiucts  will availab]c from the I {1<OS 1 MM Ccnm  1.an(i Pmccss  l>ata
Active Archive CCntcr (I>AAC).
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